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(71) We, Rhone-Poulenc S.A., a 
French Body Corporate of 22, Avenue Mon- 
taigne, Paris 8e, France, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and die method by 
which it is to be performed, to be particularly 
described in and by the foHowing statement : — 
The present invention relates to organo- 
polysiloxane compositions which form adhesive 
elastomers on heating. 

Self-adhesive fusible elastomers prepared 
from heat-curable organosilicon compositions 
containing a boron derivative or the product 
of reaction of a boron derivative with an 
organcpolysiloxane have already been de- 
scribed, for example in French Patent Speci- 
fications Nos. 1,204,897, 1,205,990 and 
1,238, 947. When coiled in partially over- 
lapping manner on a conductor, these elasto- 
mers automatically weld after a certain time, 
which may range from several tens of minutes 
to several hours. At the end of this time, the 
superposed portions of the elastomer ribbons 
become welded and the wound ribbon forms 
25 a continuous sleeve. The adhesion of such 
elastomers makes it possible to use them 
to form electric insulators by simply winding 
them around conductors, and to repair pipes, 
flexible piping and conduits of all kinds. How- 
30 ever, until the various layers of ribbon have 
fused, friction or vibration may cause the 
wound ribbon to unwind. 

It is also known that such adhesive elasto- 
mers exhibit little if any, adhesion to other 
35 materials (of French Patent 1,204,897), and 
more particularly their adhesion to the usual 
silicone elastomers is poor and does not resist 
moderate detaching forces. This disadvantage 
substantially precludes their use in die sticking 
40 of organosilicon elastomers of one type to those 
of different types and in the attachment of 
metallic elements, for example electrodes or 

[Price 2Sp] 



handles to the surface of these elastomers. 
Thus, in the production of heating elements, 
electrodes are at present secured to conductive 
elastomers by clamping or stioching (cf. for 
example French Patent 1,436,366), which is 
not the most advantageous method. 

It has also been proposed to stick the elec- 
trodes using an organosilicon composition 
which may be cured at ambient temperature, 
but this form of attachment is often insuui- 
cient and it is desirable to first fix the electrode 
to the support by otiher means, for example 
those described in French Patent 1,040,871 
(page 2, lines 32 to 39). 

The present invention provides orgarso- 
polysiloxane compositions which may be cured 
at elevated temperatures to form elastomers 
able to become almost instantaneously auto- 
matically welded. 

The invention also provides compositions 
which can be cured to form elastomers which 
have a much greater adhesion to silicone elasto- 
mers than the self-adhesive fusible elastomers 
usually employed. 

The organcpolysiloxane compositions ac- 
cording to this invention comprise for every 
100 parts by weight of (a) a diorganopoly- 
siloxane gum of the formula : 



R 4 0- 



r Ri ' 
i 

SiO- 

I 

LR 2 . 



wherein Ri and R 2 may be the same or differ- 
ent and each represents a substituted or un- 
substituted monovalent hydrocarbon radical, 
R 3 and R. t may be the same or different and 
each represents hydrogen or a group 

Si(R,R,R 7 ) 
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wherein R, ? R 6 and R 7 may be the same or 
different and each represents a substituted or 
unsubstituted monovalent hydrocarbon radical 
and n is an integer of 1,000 to 20,000, with 
5 the proviso that at least 60% of R„ R : , R» 
R a and R 7 represent methyl radicals and 0.03 
to 2% of R„ R.., R,, R t; and R 7 represent 
vinyl radicals; 

(b) 4 to 12 parts by weight of an elastic 
10 organopolysiloxane gum prepared by reacting 

an oxygen-containing boron . derivative with 
a liquid-organopolysiloxane; 

(c) 0.5 to 10 pans by weight of one or more 
blowing agents; 

15 (d) 20 to 90 parts by weight of a filler; 

(e) 1 to 6 parts by weight of one or more 
organic peroxides; and optionally up to 5 parts 
by weight of one or more plasticisers. 
The diorganopolysiloxane gum (a) used in 

20 the compos ; tion of this invention may be 
terminated either by hydroxyl triorganosiloxyl 
groups or it may have a triorganosiloxyl group 
at one end and a hydroxyl group at the other. 
Preferably, n and the radicals R x , R a , R., 

25 Ra and R r are such that the gum used has 
the viscosity of a 2 x 10* to 10 s cent, poise 
(cPo) at 25°C. By way of indication, the 
radicals Ri, R 25 R^, R* and R 7 may be alkyl 
radicals containing 1 to 3 carbon atoms, i.e. 

30 methyl, ethyl or propyl; halogen- or cyano- 
substituted alkyl radicals, containing 1 to 3 
carbon atoms, e.g. 3,3,3-trifluoropropy^ ft- 
cyanoethyl or 7-cyanopropyl; vinyl radicals; 
2,2-difluorocyclopropyl radicals or unsubsti- 

35 tuted or halogen-substituted phenyl radicals. 
The preparation of these diorganopoly- 
siloxane gums is described in various patents, 
for example in French Patents Nos. 1,329,088, 
1,382,285 and 1,451,269. 

40 The elastic organopolysiloxane gum (b) may 
be prepared by heating an oxygen-containing 
boron derivative, such as boric anhydride, the 
boric acids and their esters with a liquid 
organopolysiloxane until an elastic, plastic, but 

45 friable, mass is obtained. 

The organopolysiloxane liquid may be pre- 
pared by the hydrolysis and condensation of 
a diorganodichlorosilane containing a minor 
proportion by weight of an organotrichloro- 

50 silane and optionally of a morganochloro- 
silane, silicon tetrachloride or silicic acid ester, 
so as to have 1.9 to 2 organic groups per 
silicon atom. These organic groups may be 
alkyl radicals such as methyl, ethyl or propyl; 

55 halogenated alkyl radicals such as 3,3,3-rri- 
fluoropropyl or 4,4,4-trifluorobutyl; cyano- 
alkyl radicals such as tf-cyanoethyl and 7- 
cyanopropyl/ vinyl or unsubstituted or 
halogen-substituted phenyl radicals. The vis- 

60 cosity at 25°C. of the starting liquid crgano- 
polysiloxanes generally varies from 3 to 1000 
centipoises. 

The amount of oxygen-contain'ng boron 
derivative used, may be defined by the weight 
65 of boron, it contains and is generally 1 gram- 



atom of boron to 5C0— 1500 g. of liquid 
organopolysiloxane. 

The boron derivative is usually reacted with 
the liquid organopolys : loxanc at a temperature 
of 150 c to 250 C C. and for 3 to 20 hours. 70 

The amount of clastic gum used may vary 
from 4 to 12 parts by weight to 100 parts 
0/ diorganopolysiloxane gum of formula (I), 
it is this elastic gum which ensures the ad- 
hesion of the elastomers obtained from the 75 
compositions of this invention. 

The cellular structure of the elastomers 
obtained from the compositions of this inven- 
tion is produced by the evolmion of an inert 
gas, usually nitrogen, in the compositions 80 
during their cross-linking. Thus, one or more 
blowing agents, for example N,N' - dinitroso- 
- dimethyiterephthalamidc, dinitroso- 
pentamethylenetetramine and azo - bis - iso- 
butyrcnirrile are incorporated' into the com- 85 
positions: 0.5 to 10 parts by we r g'ht of blow- 
ing agent to 100 parts of gum of formula (I) 
arc used. 

The fillers used may include the silicas 
obtained by combustion having a large specific 90 
surface, the silicas obtained by precipitation 
also having a large specific surface and many 
reinforcing carbon blacks such as those of the 
electrically conductive type. Tc improve the 
reinforcing power oi the silicas it is particu- 95 
larly desirable to treat them with an organo- 
polysiloxane such as oaamethylcyclotetra- 
siloxane. The mean d'ameter of the filler par- 
ticles is preferably of the order of a few m." 
or a few tens of m/<. The quantity of filler 100 
used depends upon the nature of these fillers 
and upon the desired hardness of the elasto- 
mers; from 20 to 90 parts of fillers to 100 
parts of diorganopolysiloxane gum of the 
formula (I) are used. 105 

The cross-linking of the composition is 
achieved by using an organic peroxide or a 
nrfxture of organic peroxides. Suitable per- 
oxides include cumyl peroxide, benzoyl per- 
oxide, t.-butylpcrbenzoate, 2,4-dichlorobenzoyI 110 
peroxide, di-t.butylperoxide and the percar- 
bonate of 0,0 - t. - butyl and of O - isopropyL 
1 to 6 parts of such peroxides to 100 pans of 
diorganopolysiloxane gum of formula (I) cross- 
link the compositions effectively. 115 

To avo : d hardening of the -compositions 
during storage, it is desirable to add thereto 
one or more organosilicon compounds, as a 
plasticiser. Such compounds include (tetra- 
methylethylenedioxy)dimethyIsilane, diphenyl- 120 
silanediol, and the hydroxy or a'lkoxy termin- 
ated d:-organopolysi!oxanes. Other compounds 
which may be employed are mentioned in 
French Patent Specifications Nos. 1,111,969 
and 1,161,094 and United Stares Patent 125 
Specification No. 2,890,188. No more than 
5 parts of plasticiser are used to 100 parts 
of gum of formula (I). 

The compositions of the invention may be 
prepared by intimately mix ; ng the constitu- 130 
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ents enumerated above using the apparatus 
usually employed in the rubber industry. 
Preferably die fillers, plasticisers and blowing 
agents and adjuvants such as pigments, anti- 
• 5 oxidants and stabilisers are first homogene- 
ously dispersed in the diorganopolysiloxane 
gum of formula (I) and the elastic gum is then 
added, using, for example, a two-roil mixer, 
the mixture preferably being maintained at 
10 80 to 100°C. When the elastic gum is com- 
pletely incorporated the mixture may be left 
at ambient temperature and the organic per- 
oxide may be added immediately or at the 
time of use. 

15 Regardless of the procedure adapted the 
compositions may be extrudtd and calendered 
to form sheets, ribbons, strips or other shapes. 

By simple heating in air to a temperature 
of 150° to 280°C. the various articles harden 

20 to form elastomers. The length of the heating 
varies with the temperature, and is generally 
several minutes at about 150°C or several 
tens of seconds at about 280°C. 

The compositions of this invention hand en 

25 during this heating and simultaneously the 
blowing agent decomposes to liberate an inert 
gas into the elastomer. Thus adhesive and 
micro-cellular organosilicon elastomers are 
formed. 

30 The applications of these fusible cellular 
elastomers are varied and useful. In electriicity. 
they may be used to insulate conductors by 
simply being wound as adhesive tapes around 
the latter. They may also be oxsed to stop 

35 leakages in pipes and conduits carrying water, 
e.g. the pipes of sanitary apparatus, radiators 
or boilers. When used in either of these ways 



the products of this invention form immedi- 
ately on being wound, a continuous sheath . 
which prevents unwinding caused by shocks 40 
and vibrations. 

In addition, the compositions of this inven- ■ 
non may be used to fix elements of any 
nature, for example of metal, to silicone 
elastomers, such as handles, strips or decora- 45 
tive motifs. One remarkable use is in the 
attaching of conductive electrodes to organo- 
silicon elastomers which contain an electrically 
conductive carbon black filler to produce 
heating elements, such as those described in 50 
French Patents 1,344,405 or 1,436,366. . 

In order to fix the ekctrcdes, they are 
stuck by simple manual pressure along two 
opposite edges of a plate, strip or tape of 
conductive elastomer, and an adhesive eel- 55 
hilar tape obtained by curing the compositions 
of 'this invention and which is of greater width 
than the electrodes, is placed along the whole 
'length thereof. This technique constitutes an 
advantageous substitute for the sticking, 60 
clamping and stitching which are used at 
present and which may take: a longer time 
and do not always give satisfactory results. 

The cellular and fusible elastomers of this 
invention may also be employed as adhesive 65 
plates and tapes for. joining together similar 
or different organosilicon elastomers. This 
application is very advantageous when organo- 
silicon elastomers used as protective coatings 
on fragile parts and devices, such as electronic 70 
devices, have to be reinforced owing to crack- 
ing or to increase safety factors. 

The following Examples illustrate the inven- 
tion. 
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Example 1 • ^ 

A homogeneous composition AI is prepared by malaxating the following ingredients ^ 
using a two-roll mixer: , , - ^ 

dimethylpolysiloxane gum (having terminal hydroxyl groups 
containing 0.20% by weight of methylvinylsiloxy units and ^ 
having a viscosity at 25 C C. of 18 x 10* cPO) 100 g. _ 

silica obtained by combustion (having a large specific surface 36 g. 

treated with octamethylcyclotetrasiloxane) ■ r 

"elastic" methylpolysiloxane gum (prepared as described below) 6.8 g. 

a 3 to-dUhydroxydimethylpoIysiioxane oil (containing 13% by 1 .35 g. 

weight of hydroxvl groups, viscosity of 40 centipoises 

at25 c C.) 

paste formed from AT^'-dinitroso-A^ -dimethylterephthal- II g. 

amide and an a,a>-bis-(trimethylsiloxy)dimethylpolysiloxane 
oil having a viscosity of 100,000 centipoises at 25 C C, in a 
ratio of 50:50 

t.-butyl perbenzoate * • ^ "8* 

paste formed from benzoyl peroxide and an a,co-bis-trimethyl- 1 . 17 g. 
siloxy)dimethylpoIysiloxane oil having a viscosity of 1000 
centipoises at 25 C C. in a ratio of 50:50 

The composition is extruded to form a tape the 11 g. of paste containing dinitroscH 

RA1, which is then cured by passing it for N,N' - dimethylterephthalamide, is wound in 

75 seconds through a furnace at an average a similar way to tape RA1, it is found-that 

5 temperature of 180— 220°C. The resultant it is necessary to wait at least 2 hours before 

tape is of a micro-cellular material and is a uniform coating forming a homogeneous unit 20 

28 mm. wide and 0.5 mm. thick. When this and exhibiting no trace of winding is obtained, 
tape is wound in semi-overlapping manner In addition, three elastomers of known type 

around a conductive copper bar, it - is found are prepared by curing the following composi- 

10 that the overlapping sections instantaneously tions in the ambient air: 

weld together to form a uniform, insulating . . ' - 

cellular coating. Compositwn K (organopolysiloxane composi- 25 

If a tape, RBi, prepared from a composition tion which may be cured at ambient tempera- 

Bl which is identical in all respects to com- ture after the addition of a catalyst) 

15 position Al, except that it does not contain 

a,co-dihydroxydimethylpolysiloxane oil (viscosity of 5000 100 g. 

centipoises at 25 °C. containing 0.2% by weight of hydroxyl 
groups) 

iron oxide ^ 8- , 

diatomaceous silica 25 g. 

ethyl polysilicate (containing 40% by weight of Si0 2 3 g. 

determined by titration) 

product of the reaction of dibutyl-tin dilaurate with butyl 
orthotitanate, when mixed in a ratio by weight of 100:27 1 g. 

and heated for 3 hours at 120 °C. 
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This composition hardens to form an elasto- Composition L (organopolysiioxane camposi- 
mer when left for 24 hours at ambient tern- tion which may be cured to form an elastomer 
perature (20°C.) • at ambient temperature after addition of a 

catalyst)' 



a,co-dmydroxydimethylpolysiloxane oil (having a viscosity of 100 g. 

5000 centipoises at 25 °C, containing 0.2% by weight of 
hydroxyl groups) 

finely divided calcium carbonate 40 g. 

ethyl polysihtate (containing 40% by weight of SiO z deterrnined 3 g. 

by titration) 

product of the reaction of dibutyl-tin dilaurate and butyl 1 g. 

orthotitanate, when mixed in a ratio by weight of 100:27, 
and heated for 3 hours at 120°C. 



This composition hardens to form an eksto- 
10 mer When left for 24 hours at ambient tem- 
. perature (20°C). 



When left for 48 hcurs in the ambient air 
(temperature 20°C.) this composition is con- 
20 verted to an elastomer. 

The tape RA1 and RBI (for comparison) 
are placed cn the surface of each of these 



Composition M (crganopolysiloxane composi- 
tion stable in storage in the absence of mois- 
ture and which may be cured to form an 
elastomer at ambient temperature under the 15 
action of water in liquid or vapour form) 



100 g. 

5 g. 
25 g. 
4g. 



elastomers and made to stick thereto by apply- 
ing a pressure of 5 bars for 30 seconds. The 
force (in kg/cm), necessary to detach the 25 
tapes is measured with a dynamometer. Hie 
results are set out in the following Table. 



a,zo-dihydroxydimethylpoiysiloxane oil (having a viscosity of 
20,000 centipoises at 20 °C, containing 0.1% by weight of 
hydroxyl groups) 

silica obtained by combustion having large specific surface 
diatomaceous silica 
methyltriacetoxysilane 





Detaching force kg./em. 




on elastomer 
K 


on elastomer 
L 


on elastomer 
M 


Tape RA1 


0.250 


0.145 


0.290 


Tape RBI 


0.120 


0.090 


0.090 



As can be seen the adhesion of tape RA1 
30 to the organopolysiioxane elastomer is clearly 
greater than that of tape RBI. 



The "elastic" gum was prepared from the 
following compounds: 
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dimethylpolysiloxane (prepared by hydrolysing, in 156.5 g. 
dietherethyl medium, a mixture of dimethyldichlprosilane 
and methyltrichlorosilane, in a mole ratio of 99 : 1 
respectively) 

boric acid II ;6 g. 

anhydrous ferric chloride 0.33 g. 



These reactants arc gradually brought to a 
temperature of about 200°C. and then main- 
tained at this temperature for about 10 hours 
5 to remove about 10% by weight of volatile 
products. 

Example 2 
3 compositions A2, A3 and A4, which are 
s'milar to that of Example 1, except that they 
10 contain respectively 2, 5 and 8 g. (instead of 
11 g.) of the paste formed from NyN'-di- 
nitroso - AW' - dimethykerephrhalamide and 
an «,»»■- bis - (trimeihylsiloxy)dimethylpoly- 
siloxane oil having a viscosity of 100,000 centi- 



poises at 25°C, in a ratio cf 50:50 are pre- 15 
pared. 

By the procedure described in Example 1 
adhesive microcellular tapes RA2, RA 3 and 
RA 4 are produced from these three composi- 
tions and these are applied to elastomer M, 20 
described in Example 1, and the force (in 
kg./cm.) required to detach the tapes, is 
measured using a dynamometer. It is found 
that this force is 0.130 kg./cm for tape RA2, 
0.160 kg./cm for tape RA 3 and 0.200 kg./ 25 
cm for tape RA 4. These values are also higher 
than that for tape RBI determined in Example 
1. 



Example 3 

A composition A5 is prepared by malaxating the following ingredients using a two- 
roll mixer: 



dimethylpolysiloxane gum (having terminal trimethylsiloxy 100 g. 

radicals containing 0.23% by weight of methylvinylsiloxy units 
and having a viscosity of 25 x 10 6 cPo at 25 °C 

acetylene black (having a specific surface of 80 m 2 /g., and the 50 g. 

particles of which have a mean diameter of 27 mu) 

"elastic" methylpolysiloxane gum (as used in Example 1) 7.5 g. 

paste formed from ATjA/^-dmitroscHiS^'-dimethyl-terephthal- 12 g. 

amide and an a,co-bis^trimethylsiloxy)dimethylpolysiloxane 
oil having a viscosity of 100,000 centipoises at 25 °C, in a 
ratio of 50:50 

cumyl peroxide 4.25 g. 



30 A conductive self-adhesive micro-cellular 
tape RA5 (0.5 mm. thick and 28 mm. wide) is 
prepared from this composition, using the 
method described in Example 1. When wound 
in semi-overlapping manner around a bar of 

35 any nature, the overlapping sections of the 
tape instantly weld together to form a uniform 
mass in which the initial turns are no longer 
visible. 

If a similar composition is prepared but 
40 wh ; ch does not contain the 12 g. of paste con- 



raining NyN' ~ dinitroso - Nfl' - dimethyl- 
terephrhafamide, the tape RB5 produced from 
this new composition only welds together after 
about 2 hours. 

Tapes RA5 and RB5 are each applied to 45 
the surface of the elastomers K, L and M 
and then to an elastomer N obtained by curing 
at elevated temperature (10 man. at 150°C. 
under 50 bars and then 16 'hours in a ven- 
tilated oven at 250°C), of a composition com- 50 
prising 
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dimethylpolysiloxane gum containing terminal hydroxy radicals 100 g. 
(0.20% by weight of methylvinylsiloxy units; viscosity at 
25 °C 18 X 10 6 cPo) 

silica obtained by combustion (having large specific surface, 50 g. 

and treated with octamethylcyclotetrastloxane) 

a,-a>dmyd^xydimethylpolysiloxane oil (containing 13% by 1 .35 g. 

weight of hydroxyl groups, viscosity 40 poises at 25 °C.) 

paste formed from 2,4-dichlorobenzoyl peroxide and of an a,a>-bis- 1 .9 g. 
(trimei±iylsiloxy)dlmethylpolysiloxane oil (viscosity 1000 
centipoises at 25 °C.) in a ratio of 50:50 



The measurements of the detaching forces are set out in the following Table: 





Detaching force kg./cm. 


elastomer 
K 


elastomer 
L 


elastomer 
M 


elastomer 
N 


Tape RA5 


0.220 


0.150 


0.215 


0.450 


Tape RB5 


0.150 


0.080 


0.165 


0.315 



It is found that the adhesion exhibited by rhe tape RA5, is in all cases, greater than that 
5 exhibited by the tape RB5. 

Example 4 

A) Detached "satin" type glass fabric (weighing 87 g./m 2 and fai die form of a tape of 25 
cm. wide and 0.08 mm. thick), is impregnated by being dipped into a bath containing: 



dimethylpolysiloxane gum (containing 0.23% by weight of 100 g. 

methylvinylsiloxy units) used in Example 3 

silica obtained by combustion having a large specific surface, 28 g. 

and treated with octamethylcyclotetrasiloxane 

a,co-dmydroxydimethylpolysiloxane oil (13% by weight of 5.5 g. 

hydroxy groups, viscosity 40 centipoises at 25 °C.) 

tri-(2-methoxyethoxy)vinylsilane 6.7 g. 

paste formed from 2,4-dichlorobenzoyl peroxide and an 2.8 g 

a,«-bis-(trimetbylsUoxy)dimethylpolysiloxane oil having a 
viscosity of 1000 centipoises at 25 °C. in a ratio of 50:50 

toluene 756 g. 



10 After being passed through the bath, the pregnated weighs about 18 g./m 2 . 

tape is passed through a vertical furnace, in B) A layer of an organopolysiloxane com- 

which it undergoes two successive heatings, position, which may be cured to form an 

one at 95°C. for 5 min. and the other at elastomer, prepared by malaxation on a two- 

155°G, also for 5 min. The layer of silicone roll mixer of the following components: 20 

15 elastomer with which the glass fabric is im- 
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dimethylpolysiloxane gum (containing 0.23% by weight of 100 g. j 

methylvinylsiloxy units) used in Example 3 

acetylene black (having a specific surface of 80 m 2 /g., and the 70 g. 

particles of which have a mean diameter of 27 mu) 

cumyl peroxide 4.25 g. 

is deposited by calendering onto one of the in Example 3 is placed along their entire 

two faces of tha previously impregnated tape, length and that pcrrion of the tape which 

When the thus coated tape is passed for 35 projects on either side of the electrode is then 25 

5 seconds through a furnace maintained at a stuck to the heating element by simple manual 

temperature of 26C— 280°C, the composition pressure. The said electrodes are thus firmly 

is hardened to form a uniformly deposited fixed between the heating fabric and the 

conductive elastomer which adheres well to nvcro-cetlular tape. 

the glass fabric and which we : ghs 171 g./m*. When a potential of 50 volts is applied to 30 

10 The total thickness of the tape is finally 0.25 and a current of 0.13 ampere is passed through 

mm. and its weight 276 g./nv. the hearing element its temperature is main- 

C) A rectangular portion is cut from the tained at about 35°C. when the ambient tem- 

tape thus coated with conductive elastomer perarure is about 20° C. 

and two copper electrodes 5 mm. wide and The electrodes are stuck in a similar way 35 

15 0.1 mm. thick are placed along two opposite to the conductive adhesive using tape RB5 

edges of it on the face coated with conductive described in Example 3. 

elastomer. These two electrodes, which are When it is attempted to detach the tape 

spaced 145 mm. apart, define a rectangular RA5 it becomes torn and is removed only 

heating element measuring 170 mm. x 145 in small fragments and by vigorous scraping. 40 

20 mm. To fix them along their entire Jengrh, On the other hand, the tape RB5 can be 

the conductive micro-cellular self-adhesive completely removed without difficulty. 

tape RA5 (28 mm. wide) which is described 

Example 5 

A dispersion of an organosilicon composition curable at ambient temperature and 
comprising: 

a,Ci>-dihydroxy dimethylpolysiloxane oil (having a viscosity of 100 g. 

500 centipoises at 25 3 C, titrating 0.35% by weight of 
hydroxyl groups) 

acetylene black (having a specific surface of 190 m 2 /g. the 30 g. 

particles of which have a mean diameter of 18 mu) 

ethyl polysilicate (containing 40% by weight of Si0 2 5.8 g. 

determined by titration) 

product of the reaction of dibutyl-tin dilaurate with butyl 1 .5 g. 

orthotitanatej mixed in a proportion by weight of 100:27 
and heated for 3 hours at 120 3 C. 

mixture of hydrocarbons having boiling points ranging from 38.5 g. 

93°C. to 114 C C. and having a density of 0.722 at 15°C 

mixture of hydrocarbons having boiling points ranging from 38.5 g. 

148°C. to 189°C. and having a density of 0.775 at 20°C. 
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is brushed on to a rectangular slab pretreated 
with conventional adhesive underrating. 

After drying for one hour in the ambient 
ak to eliminate the solvent and being left for 
5 24 hours at 20°C. to enaible the composition 
to harden into the form of an elastom , er > the 
stab is then coated with a layer of orgfano- 
silicon elastomer of a mean thickness of 0.25 
mm. 

10 Two copper electrodes (5 mm. wide and 0.1 
mm. thick) are placed on the coated slab stuck 
by the method described in Example 4 using 
the micro-cellular self-adhesive conductive tape 
RA5. 

15 The two electrodes, whidh are spaced 500 
mm. apart, define a rectangular heating 
element measuring 500 mm. x 250 mm. A 
' potential of 110 volts is applied to this heating 
element and a current of 0.82 ampere passes. 

20 After the potential of 110 volts has been 
applied for 3 hours, the temperature, measured 
on the conductive elastomer surface of this 
heating element remains constant at about 
46° C, the ambient temperature being 25° C 

25 If the experiment is repeated using the same 
conditions except that the concrete slab is 
replaced by an agglomerated-wood board, it 
is found mat the heating element passes a 
current of 0.5 ampere at a voltage of 100 

30 volts, and at the end of 3 hours the tempera- 
ture measured on the conductive elastomer 
surface remains constant at about 46°C. 
(ambient temperature 25°C). 

WHAT WE CLAIM IS: — 
35 1. A composition comprising for every 100 
parts by weight of (a) a diorganopolysiloxane 
gum of the formula: 



R,0- 



I 

-SiO- 

I 

R 2 J 



-R 3 



wherein R t and R 2 may be the same or differ- 
40 eat and each represents a substituted or un- 
substiruted monovalent hydrocarbon radlical 
R 3 and R 4 may be the same or different and 
each represents hydrogen or a group 

Si(R s R G R 7 ) 

45 wherein R 3 , R fi and R 7 may be the same or 
different and each represents a substituted or 
unsubstituted monovalent hydrocarbon radical 
and n is an integer of 1,000 to 20,000, with 
the proviso that at least 60% of R^ R 2 , R r .j 

50 Rr. and R y; represent methyl radicals and 0.03 
to' 2% of ? Ri, R 2 , R s , R 6 and R 7 represent 
vinyl radicals; 

(ib) 4 to 12 parts by weight of an elastic 
organopolysiloxane gum prepared by reacting 

55 an oxygen-containing boron derivative with 
a liquid organopolysiloxane; 
(c) 0.5 to 10 parts by weight off one or more 



blowing agents; 

(d) 20 to 90 parts by weight of a filler; 

(e) 1 to 6 parts by weight of one or more 60 
organic peroxides; and optionally up to 5 parts 

by weight of one or more plasticisers. 

2. A composition according to claim 1 
wherein the diorganosiloxane gum (a) has a 
viscosity at 25°C of 2xl0 6 to 10* centi- 65 
poise. 

3. A composition according to da'm 1 or 
2, wherein Ri, R 2 , R 0 , R 6 and R r each 
represents an unsubstituted or halogen- or 
cyano-substituted alkyl radical containing 1 to 70 
3 carbon atoms, a vinyl radical, a 2,2-<Mfluoro- 
cycloprcpyl radical or an unsubstituted or 
halogen-substituted phenyd radical. 

4. A composition according to cfaim 1 or 

2 ? wherein R l5 R 2 , R-„ R a and R T each repie- 75 
sents a methyl or a vinyl radical. 

5. A composition according to any one of 
the preceding claims, wherein the liquid or- 
ganopolysiloxane used in the preparation of 

(b) contains 1.9 to 2 organic groups per silicon 80 
atom. 

6. A composition according to any one of 
the preceding claims wherein die organic? 
groups df the liquid organopolysiloxane xEsed 

in the preparation of (b) are one or more 85 
unsubstituted and/or halogen- and/or cyano- 
substituted alkyl radicals containing 1 to 4 
carbon atoms, vinyl radicals and/or unsub- 
stituted and/or halogen-substituted phenyl 
radicals. 90 

7. A composition according to any one of 
clairms 1 — 5, wherein the liquid organopoly- 
siloxane used in the preparation of (b) as 
dimethylpolysiloxane. 

8. A composition according to any one of 95 
the preceding claims wherein the liquid 
organopolysiloxane used in the preparation of 

(b) has a viscosity at 25°C. of 3 to 1000 
centipoises. 

9. A composition according to any one of 100 
the preceding claims wherein the liquid 
organopolysiloxane used in the preparation of 

(b) is prepared by the hydrolysis and conden- 
sation of a d'organodichlorosilane containing 
a minor proportion by weight of an organo- 105 
trichlorosrlane and optionally of a triorgano- 
silane, silicon tetrachloride and/or silicic acid. 

10. A composition according to any one of 
the preceding claims, wherein the oxygen-con- 
taining boron derivative is boric anhydride, a 110 
boric acid or a boric acid ester. 

11. A composition according to any one- 
of the preceding claims wherein in the pre- 
paration of (b), the oxygen-containing boron 
derivative and the liquid organopolysiloxane 115 
are used in a proportion of 1 gram-atom of 
boron to 500 to 1500 g. of liquid organopoly- 
siloxane. 

12. A composition according to any one of 

the preceding claims wherein in the prepara- 120 
tion of (b) the liquid pdyoi^nosiloxane and 
the oxygen-containing boron derivative are re- 
acted at 150° to 250°C. 



10 



1,240 ; 390 



10 



13. A composition according to any one of 
the preceding claims wherein the blowing 
agent is bne or more Nfl' - diinitroso- 
Nff' - dimethylterephthaiamide, dinitroso- 

5 pentamethylenetetramine and azo - bis - iso- 
butyronitriie. 

14. A composition according to any one of 
the preceding claims wherein the filler is a 
silica obtained by combustion, a silica obtained 

10 by precipitation and/or a carbon black. 

15 A composition according to claim 14, 
wherein the filler is silica which has been 
treated with an organopolysiloxane. 

16. A composition according to claim 15 
15 wherein the silica has been treated with octa- 

merhylcyclotetrasiloxane. 

17. A composition according to any one 
of the preceding claims wherein the organic 
peroxide is one or more of cumyl peroxide, 

20 benzoyl peroxide, t-butyl perbenzoate, 2,4- 
dichlorobenzoyl peroxide, di-t-butyl peroxide 
and the percarbonate of 0,0 - t - butyl and 
O-isopropyl. 



18. A composition according to any one, of 

the preceding claims wherein the plasticiser 25 
is (tetraniemyiethylenedioxy)dimetbylsil^ di- 
phenylsilane diol or a di-organo-polysiloxane 
terminated by hydroxy or alkoxy groups. 

19. A composition according to claim 1 
substantially as described in any one of the 30 
foregoing Examples. 

20. Elastomers when produced by hearing 
a composition as claimed in any one of claims 
1 to 19. 

21. Elastomers according to claim 20 in 35 
the form of sheets or strips. 

22. A method of attaching electrodes to 
electrically conductive organosilkon elastomers 
which comprises using as adhesive a composi- 
tion as claimed in any one of claims 1 to 19. 40 

23. Heating elements produced by the 
method claimed in claim 22. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, London, W.C.I. 
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